10 characterised and shown to form two-or three-dimensional network structures. Simulations suggest that such networks are likely to display interesting selectivity to guest molecules.
H 2 caldc
Metal-organic frameworks (MOFs) are currently attracting high 50 under solvothermal conditions. Compounds 1, 3 and 4 were levels of attention in inorganic and materials chemistry. 1 Many characterised by single crystal X-ray crystallography, whereas 2 15 MOFs are porous solids on removal of solvent from the aswas shown by powder X-ray diffraction to be isomorphous with synthesised materials, and as such they have a wide range of 1.
potential applications 2 including hydrogen storage, 3 In the structures of 1, 3 and 4, the caldc dianion adopts a pinched cone conformation, which is similar to that observed in 10 the free acid. 16 In 1, the angle between the planes of the phenyl rings in the calixarene is 26°, whereas that between the carboxyphenyl rings is 120°. In 3, there are two crystallographically independent caldc ligands. For the one connecting the SBUs into sheets, the angle between the planes of 15 the phenyl rings in the calixarene is 13°, whereas that between the carboxyphenyl rings is 105°. For the caldc ligands connecting the sheets into the three-dimensional structure, the conformation is closer to that of a regular cone, with the angle between the planes of the phenyl rings in the calixarene 26°, and the angle between 20 the carboxyphenyl rings 76°. Both independent caldc dianions in 4 adopt pinched cone conformations, though they differ in orientation. Coordination of both carboxylate groups to the same chain ensures that this ligand has the angle between the carboxyphenyl rings much lower (22°) than that of the phenyl 25 rings (101°). For the ligand bridging the chains, it is the phenyl rings that are almost parallel, with an angle between them of 9° whereas the carboxyphenyl rings are more splayed (101°). The (4,4) sheets present in the structure of 1 with hourglassshaped pores are reminiscent of those in the structures of MOFs lower than these calculated values, and in combination with the TGA and PXRD data suggest that it is difficult to remove the coordinate DMF molecules without some degree of framework 50 collapse and concomitant loss of porosity. To assess whether incorporating porosity in the bowls of the caldc linkers leads -at least in principle -to interesting adsorption behaviour, we carried out molecular simulation of methane and hydrogen adsorption in 1, 3, and 4 with all solvent molecules removed. The bowl of the 55 caldc ligand is not accessible to methane and only in 3 accessible to hydrogen, as shown in Figure 4 . This is consistent with the structural data that shows only 3 has a relatively open 22 Here, as in Zn(tbip), the high selectivities are mainly due to the small size of the pores.
The observation that the calix[4]arene bowl in 3 is accessible to some but not all components of a mixture could in principle be 25 exploited for separations.
Conclusions
Four metal-organic frameworks based on an upper-rim functionalised calixarene dicarboxylate have been prepared and characterised. Although to date it has not been possible to 30 activate these MOFs by removing the coordinated solvent molecules, simulations suggest that these MOFs will display interesting selectivity in their gas adsorption behaviour. Future work will concentrate on changing the solvent system, adding neutral bridging co-ligands in order to prevent the formation of 35 structures with coordinated DMF ligands and using more rigid calixarene ligands. The EPSRC are thanked for financial support.
